Introduction
In modelling and processing of Ground Penetrating Radar (GPR) data, the distortion of the radar signal as it propagates through the ground is often neglected, see e.g. Davis and Annan, 1989 . In the frequency range of interest for GPR applications, 10 MHz to 1 GHz, the loss mechanism in the ground is usually described by an exponential damping factor along the path of propagation. To study the transmission e ects of GPR signals through the earth, we have modelled the response of 2D homogeneous media. The study is speci cally aimed at determining the amount of distortion of transient radar-type signals in conductive media. Calculations are performed in the space-time domain for an analytic source-wavelet and models which vary in the electric permittivity (") and conductivity ( ).
The Electric Wavefield
For a two-dimensional setup, Maxwell's equations can be combined to a Helmholtz equation for the electric eld in the Laplace-wavenumber domain. Neglecting source characteristics, the solution of the Helmholtz equation is given by the well-known two-dimensional Laplace-wavenumber Green's function (G). Since we only study the propagation characteristics of homogeneous media, the identity of the electric wave eld can be obtained by convolution of the Green's function with the source identity, or equivalently by multiplication in the Laplace-wavenumber domain,
where is the magnetic permeability,Î is the Laplace domain source identity, and where? denotes the vertical wavenumber. In order to nd the expression for the space-time Green's function, we rst apply a one-dimensional inverse spatial Fourier transformation, resulting in, where H(t) is a step-function, T denotes the arrival time, t 0 and are integration variables, and I 1 is the modi ed Bessel function of the rst kind and order one. Finally we convolve the space-time Green's function with the source wavelet I(t) so that we obtain the identity of the electric wave eld, E(x; z; t) = H(t ? T with I 0 (t) being the time-derivative of the source wavelet. The rst part of the expression, before the plus sign, will be called the \wave" part and it represents the solution if the material would behave as a dielectric. The remaining part, which we call the \dispersion" part, has to be added if the material has a considerable conductivity.
Results
Both parts of the electric wave eld expression have been calculated individually for models with variations in electric parameters, source-receiver distances, and transmitting frequency. Figure 1 shows the results for a wet limestone and a 100 MHz transmission frequency for a source-receiver distance of one and ve metres. The gure clearly demonstrates the distortion of the radar signal with increasing source-receiver distance. 
Conclusions
We have shown that the transient electric wave eld in a homogeneous, lossy earth can be written as a sum of a wave part and a dispersion part. The wave part consist of the same term as we would have in the lossless case, but here it is damped by an exponential factor in time. The dispersion part, which is absent in the lossless case, describes the reaction of the lossy material to the disturbance of the travelling wave. The results are very illustrative to gain a better insight under what conditions GPR data can be accurately modelled and processed by neglecting this dispersion part.
